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MaRDI: Mathematical Research Data Initiative

TA2-M3: MaRDIMark
A generic, extensible benchmark framework
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Domain-Independent Specifications and Challenges

Database Curation

• Define benchmark instance and
“algorithm isotope"

• Determine important searchable
attributes and aggregate metadata

• Automate curation process to
avoid human error

• Choose file-naming schemes and
standards that are FAIR1 and
conform to community traditions

Community Engagement

• Ensure proper licensing
• Encourage researchers

to contribute their data,
provide feedback, and
conform to standards

• KISS2: Reduce barriers
to cooperation by
providing workflows,
GUIs, easy-to-follow
guidelines, etc.

Benchmark Framework

• Identify domain-specific aspects
of each module

• Choose intuitive and informative
performance measures

• Develop platform-independent
interfaces

1 https://www.go-fair.org/fair-principles/

2Keep It Simple, Silly https://en.wikipedia.org/wiki/KISS_principle

MORWiki: Model Order Reduction Wiki

Case study: MORWiki as a curated database

• Was launched in 2011 by MPI-CSC
• Comprises data and metadata for benchmarks, algorithms, and software
• Maintains guidelines for model classification and file formats

http://modelreduction.org/

Challenges

• Mathematical attributes like system stability, dissipativity, passivity, etc. need to be computed
with fast, accurate, numerical linear algebra routines

• A single benchmark may have many instances / formulations
– Procedural benchmarks have variable dimensions → fixed standard?
– Second-order systems can be written as first-order systems → unique entries?

• Systems needing assembly require additional scripts, which must be standardized

https://algodata.mardi4nfdi.de/

Current tasks
• Ensure benchmark data is encoded uniformly
• Upload clean data to MOR Zenodo community:

https://zenodo.org/communities/morwiki/
• Automate computation / validation of mathematical at-

tributes

Next steps
• Improve database searchability via integration

with AlgoData
• Add more benchmarks

MORB: Model Order Reduction Benchmarker

Case study: MORB as an instance of MaRDIMark
• Focuses on linear time-invariant (LTI) systems and MATLAB soft-

ware for now
• Will serve as a template for other fields

Challenges
• Call external software without unnecessary overhead
• Determine what counts as a unique implementation of an algo-

rithm (i.e., “algorithm isotope”)
• Choose subroutines that compute measures (e.g., norms,

MORscore [5], runtime) efficiently and accurately
• Establish standard for how to encode and handle nonlinear data

Current Tasks

• Write download tool and wrappers for algorithm isotopes
• Establish unit tests that encompass expected complications
• Transform outputs into human-readable, platform-independent reports

Next steps

• Generalize to other languages
• Expand tool to handle tougher problem types (e.g., nonlinear, parametric, etc.)
• Apply framework to other fields (e.g., f (A)b)
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